Dear Editor, This letter is in response to the article "An ecological study of the association between air pollution and hepatocellular carcinoma incidence in Texas" by Cicalese et al. [1] , where the authors used nonparametric generalized additive logistic regression and gamma regression models to examine the association between county-level concentrations of air pollutants and hepatocellular carcinoma (HCC) incidence rates, concluding that vinyl chloride is a significant contributor to the incidence of HCC in Texas. We believe that these findings are unsubstantiated and misleading given the severe methodological limitations of the paper that we describe below.
This study was also biased by excluding a large percentage of counties with zero and low rates of HCC (43 and 54% in the 2000-2013 and 2006-2013 analyses, respectively). By suppressing these counties, the authors ignored potentially important information regarding counties with low incidence rates. For example, differential misclassification may occur if excluded counties with low incidence rates of HCC were also counties with low exposure levels of vinyl chloride, which would result in a biased overestimate of the association.
The authors employed generalized additive models (GAMs) for both the logistic regression and gamma regression analyses. GAMs are utilized when there is limited information or confidence regarding the true relationship between the predictors and response. However, it is reported that consideration of potential confounders is important when using GAMs for environmental health analyses, which the authors did not fully consider [6] . Additionally, no justification was given for the selection of these modelling techniques. No model comparisons were reported to assess whether the added complexity of GAMs was required in order to achieve suitable data fit. An alternative method would be to perform diagnostic analysis of the data to investigate the functional form of possible exposure-response relationships, and then use those findings to guide modeling decisions. Further, a more appropriate and conventional methodology for incidence and mortality rate data would be the use of Poisson regression or negative binomial regression.
It should be noted that inconsistent results were reported for vinyl chloride between both the statistical models and HCC incidence rate time periods. The majority of the statistically significant findings for vinyl chloride were for the 2006-2013 analyses, which is illogical given that the latency period issue is more pronounced for this analysis. Various associations were reported for vinyl chloride based on the analysis, including negative association, positive association, parabolic association, and no association. Similar inconsistencies and changes in the direction of associations and functional forms were observed for all examined chemicals, calling into question the model choices, multicollinearity, and potential data overfitting.
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